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Chirality is one of the essential attributes of the nature. Symmetry breaking 
(homochirality of biomolecular) in origin of life is a riddle of life science. Chiral 
molecule in nature mostly exists with single enantiomers. Chiral compounds have 
comprehensive applications in many fields dealing with pharmaceuticals, agrochemicals, 
and ferroelectric liquid crystals etc. Such as, chiral 1,1'-bi-2-naphthol (BINOL) and its 
derivatives have been widely used as the starting material for the synthesis of a great 
variety of molecular sensors, chiral selectors and enantioselective catalysts.  
    Chiral chromatography is recognized as one of the most accurate and credible 
methods to determine enantiomeric purity. Chiral high performance liquid 
chromatography (HPLC) is very convenient, highly stereoselective and flexibility. 
Capillary electrophoresis (CE) has also manifested its versatility and potential in the 
study on separation and analysis of chiral compound, and was become one of the most 
commonly used separation techniques, because of its high efficiency, rapid analysis，wide 
range of separation modes and low consumption of buffer and samples etc. So the thesis 
is aimed at studying on enantioseparation, photoracemization and photolysis of BINOL 
and its derivatives by using HPLC and CE. 
There are three parts in the dissertation: 
The first chapter briefly summarized the research progresses in the 
enantioseparation, especially using high performance liquid chromatography, and various 
racemizations of chiral compounds. Finally, the content of the study was briefly shown. 
The second chapter investigated on enantioseparation of BINOL and its derivatives 
enantiomers using chiral HPLC. The effects of the stationary phase, mobile phase, 
column temperature and compound structures on enantioseparation were discussed. 
Chiralpak AD-H exhibited stronger capability of enantioseparation in comparison with 
those of Chirex (S)-LEU & (S)-NEA and Chiralcel OD-H for BINOL and its derivatives. 















of 1,1'-bi-2-naphthol benzoates, related to the substituted groups at 2-position of BINOL, 
elution orders and thermodynamic parameters were discussed. Simultaneously, under 
these conditions, the compounds of 2,2'-bis-methoxymethoxy-1,1'-binaphthalenyl and 
2,2'-dihydroxy-1,1'-binaphthalenyl-3,3'-dicarboxylic dimethyl ester were separated 
baselinely.  
The third chapter studied on photoracemization of chiral BINOL and its derivatives 
by HPLC and CE.  The mechanism of photoracemization was investigated by studying 
wave length of light, irradiation time, kinds of solvent, and compound structure. It was 
found that: the enantiomeric purity of BINOL would change under irradiation. When 
chiral BINOL was dissolved in EtOH, the enantiomeric purity decreased; while in 
CH3CN, that was not change after irradiation. And during this experiment, we also found 
that: chiral BINOL occurred photolysis as well as photoracemization, so discussed the 
photolysis product by HPLC and LC-MS. Based on a generalization of previously 
published approaches towards photoracemization, photochemical reaction mechanism of 
BINOL was discussed. 
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